Application No. 10/631,814 

Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1 . (Currently Amended) An automatic compliance device comprising: 
a^compliant operating state determining moans d evice for determining a 

plurality of operating states for establishin g compliance: compliance, each operating state 
being determined based on at least two parameters for which compliance is to be established: 

aparameter initial value determining means- device for determining initial 
values of a plurality of parameters for control of the engine operation for each operating state 
for establishment of compliance; 

a.compliance target value determining meanfr device for detemiining 
compliance target values for the plurality of output values; and 

aparameter complying means Klevice for determining adjustment sequences 
and adjustment directions of a plurality of parameters for reducing output values exceeding 
compliance target values and sequentially adjusting these parameters in accordance with the 
detemiined adjustment sequences in the determined adjustment directions. 

2. (Original) An automatic compliance device as set forth in claim 1 , wherein 
vehicle specifications, engine specifications, and other information required for establishment 
of compliance are input when determining the operating states for establishing compliance.' 

3. (Original) An automatic compliance device as set forth in claim 1, wherein 
values of parameters suitable for the remaining operations are found based on complying 
parameters for at least one of a steady operation or transient operation in an engine or a steady 
operation or transient operation in a vehicle. 

4. (Currently Amended) An automatic compliance device as set forth in claim 1 , 
wherein the operating states for establishing compliance are set as points on a map as 
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functions of the torque and engine speed and wherein said compliant operating state 
detennining meaafr device d etennines the intervals of the points on the map and the ranges of 
the torque and engine speed for establishing compliance. 

5. (Currently Amended) An automatic compliance device as set forth in claim 1, 
wherein where the operating states for establishing compliance are set as points on a map as 
functions of the torque and engine speed and where said compliant operating state 
determining m e ans device d etermines the ranges of the torque and engine speed for 
establishing compliance based on the torque and engine speed used in a test mode for 
evaluation of emission. 

6. (Original) An automatic compliance device as set forth in claim 1, wherein 
said parameters for establishment of compliance are all or part of a main injection timing, 
pilot injection timing, amount of pilot injection, common rail pressure, opening degree of 
exhaust gas recirculation control valve, opening degree of intake throttle valve, and opening 
degree of variable nozzle of turbocharger. 

7. (Currently Amended) An automatic compliance device as set forth in claim 6, 
wherein mean values of compliance of parameters of existing engines having specifications 
corresponding to the specifications of the engine for establishment of compliance are stored 
in advance and wherein the parameter initial value detennining m e an s device u ses the mean 
values of compliance as initial values of the parameters. 

8. (Original) An automatic compliance device as set forth in claim 1, wherein the 
output values are all or part of the emission, combustion noise, and fuel consiunption and the 
emission is all or part of an amount of NOx in exhaust gas, concentration of smoke or amount 
of particulate, amount of hydrocarbons, and amount of CO. 

9. (Original) An automatic compliance device as set forth in claim 8, wherein 
compliance targets of the amount of NOx, amount of particulate, amount of hydrocarbons. 
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and amount of CO in the output values are overall targets which is equal to cumulative values 
when nmning in a test mode for evaluation of emission and where the compliance targets of 
the remaining output values are target values m each operating state for establishment of 
compliance. 

10. (Original) An automatic compliance device as set forth in claim 9, wherein 
compliance targets of output targets in each operation state are determined for output values 
having overall targets so that the cumulative values of the output values when nmning in the 
test mode become less than predetermined development targets. 

1 1 . (Original) An automatic compliance device as set forth in claim 10, wherein 
the ratios of output values per imit time and unit engine output in each operating state with 
respect to mean output values per unit time and unit engine output when running in a test 
mode at existing engines having specifications corresponding to the specifications of the 
engine for establishment of compliance are stored for each operating state, the mean target 
values per unit time and unit engine output when the cumulative values of the output values 
when running in the test mode become development target values are calculated, and the 
compliance target values of the output values in each operating state are calculated from the 
mean target values and corresponding ratios. 

12. (Original) An automatic compUance device as set forth in claim 11, wherein 
the cumulative values of the output values when running under the test mode are calculated 
under the assumption that the output values of each operating state become the calculated 
compliance target values and the compliance target values of the output values in each 
operating state are corrected so that the cumulative values become not more than the 
development target values when the cumulative values exceed the development target values. 

13. (Currently Amended) An automatic compliance device as set forth in claim 1, 
wherein said parameter complying m e ans device sequentiallv adjusts the engine in each 
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operating state using initial values of parameters determined by the parameter initial value 
determining mems -device and wherein the adjustment sequences and adjustment directions of 
a plurality of parameters for reduction of the exceeding output values are determined when 
there are output values exceeding the compliance target values at that time. 

14. (Original) An automatic compliance device as set forth in claim 13, wherein 
the compliance values of existing engines having specifications corresponding to 
specifications of an engine for establishment of compliance are stored in advance and wherein 
the ranges of search of the parameters for compliance are made the ranges of standard 
deviation about mean values of compliance of existing engines. 

15. (Original) An automatic compliance device as set forth in claim 14, wherein 
the ranges of search of parameters are corrected in accordance with the extents by which the 
output values exceed the compliance target values when operating in each operating state 
using the initial values of the parameters and the ranges of search of the parameters are made 
narrower the smaller the extent of excess. 

16. (Original) An automatic compliance device as set forth in claim 13, wherein 
the relationships between the output values and the adjustment sequences and adjustment 
directions of the parameters to be adjusted when the output values exceed the compliance 
target values are stored in advance and wherein the adjustment sequences and adjustment 
directions of the parameters are determined based on these relationships when output values 
exceed the compliance target values. 

17. (Original) An automatic compliance device as set forth in claim 13, wherein 
the relationships between the plurality of output values and the adjustment sequences and 
adjustment directions of the parameters to be adjusted when the plurality of output values 
exceed the compliance target values are stored in advance and wherein the adjustment 
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sequences and adjustment directions are determined based on the relationships in accordance 
with the deterioration of these output values. 

1 8. (Original) An automatic compliance device as set forth in claim 13, wherein 
the relationships between the output values and the adjustment sequences and adjustment 
directions of the parameters to be adjusted when the output values exceed the compliance 
target values are stored in advance, it is judged that output values are in a tradeoff for a 
common parameter to be adjusted when a plurality of output values exceed the compliance 
target values, and the parameters to be adjusted and the adjustment sequences and adjustment 
directions of the parameters are determined based on that judgment. 

19. (Original) An automatic compliance device as set forth in claim 18, wherein 
when a plurality of output values exceed the compliance target values, the output values of 
the top two extents of deterioration are extracted fix>m these output values and it is judged 
whether or not these two output values are in a tradeoff. 

20. (Original) An automatic compliance device as set forth in claim 18, wherein 
when output values are in a tradeoff with respect to a common parameter, the parameter is not 
adjusted and the other parameters differing in adjustment sequence are adjusted in order from 
the parameter with the earlier adjustment sequence and other parameters with the same 
adjustment sequence are adjusted in order from the parameters for output values with high 
degrees of deterioration. 

21 . (Original) An automatic compliance device as set forth in claim 1 8, wherein 
when output values are not in a tradeoff with respect to a common parameter, parameters 
differing in adjustment sequence are operated in order from the parameters with the earlier 
adjustment sequence and parameters with the same adjustment sequence are operated in order 
from the parameters for output values with high degrees of deterioration. 
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22. (Currently Amended) An automatic compliance device as set forth in claim 1, 
wherein an evaluating m e ans device is provided for evaluating change in output values when 
a parameter is operated and wherein said parameter complying mams- device p erforms a 
compliance operation of a parameter in accordance with the evaluation by the evaluating 
ffleansdevice. 

23. (Currently Amended) An automatic compliance device as set forth in claim 22, 
wherein said evaluating mem& ^evice evaluates changes of output values using an evaluation 
function expressing a ratio of the output values with respect to the compliance target values. 

24. (Currently Amended) An automatic compliance device as set forth in claim 22, 
wherein said parameter complying fflems -device continues to adjust the same parameter when 
it is evaluated that the output values when adjusting parameters are declining in trend. 

25. (Currently Amended) An automatic compliance device as set forth in claim 24, 
wherein said evaluating fnems- device evaluates changes in output values using an evaluation 
function showing the ratio of output values with respect to compliance target values and 
wherein said parameter complying m e ans device c ontinues to adjust the same parameter when 
the amount of reduction of the evaluation function is more than a predetermined prescribed 
value when a parameter is adjusted. 

26. (Ciurently Amended) An automatic compliance device as set forth .in claim 13, 
wherein said parameter complying mems ^evice c hanges the parameter to be adjusted to the 
next parameter in accordance with an adjustment sequence of the parameters when it is 
evaluated that the output values have not changed much at all or when the output values rise 
in trend when a parameter is adjusted. 

27. (Currently Amended) An automatic compliance device as set forth in claim 26, 
wherein said-evaluating means device evaluates changes in output values using an evaluation 
function showing the ratio of output values with respect to compliance target values and 
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wherein said parameter complying meafts ^evice c hanges the parameter to be adjusted to the 
next parameter in accordance with an adjustment sequence of the parameters when the 
amount of reduction of the evaluation function is at least a predetermined prescribed value 
when a parameter is adjusted or when the value of the evaluation function rises. 

28. (Original) An automatic compliance device as set forth in claim 1 3, wherein 
when a number of adjustments of parameters or a time required for establishment of 
compliance exceeds a predetermined setting in a compliance operation for one operating 
state, priority is given to a compliance operation of output values not having overall target 
values. 

29. (Currently Amended) An automatic compliance device as set forth in claim 13, 
wherein said-evaluating mems ^evice evaluates changes in output values using an evaluation 
function showing the ratio of output values to compliance target values, leams the amount of 
reduction of the evaluation function when adjusting a parameter, and changes the adjustment 
sequence of the parameters to an order of the magnitude of the amount of reduction of the 
evaluation function. 

30. (Original) An automatic compliance device as set forth in claim 13, wherein 
when it is judged that the compliance operation has been completed for one operating state, 
the device, shifts to the compliance operation for the next operating state. 

3 1 . (Currently Amended) An automatic compliance device as set forth in claim 1 , 
wherein when the compliance operations for all operating states have been completed, 
cumulative values of output values when running in a test mode are calculated for output 
values having overall target values and wherein a.recomplying means d evice is provided for 
performing a recompliance operation when the cumulative values calculated exceed 
development target values or when there is leeway with respect to development target values. 
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32. (Currently Amended) An automatic compliance device as set forth in claim 31, 
wherein said recomplying mems -device extracts operating states satisfying all compliance 
target values from the operating states for establishment of compliance and lowers the 
compliance target values of the output values not satisfying the overall target values among 
the overall target values in the operating states satisfying all compliance target values. 

33. (Original) An automatic compliance device as set forth in claim 32, wherein 
the extents of drop of said compliance target values are determined for each operating state in 
accordance with a frequency of use at a test mode and the extents of drop of the compliance 
target values are made larger the higher the frequency of use in the test mode in an operating 
state. 

34. (Original) An automatic compliance device as set forth in claim 31, wherein 
when the cimiulative values of output values having overall target values are lower than the 
overall target values by at least a certain setting, the compliance target values in each 
operating state of the output values are increased, the operating states where the compliance 
target values are not satisfied are extracted for outputs other than those output values, and the 
compliance target values in those operating states are made lower. 

35. (Original) An automatic compliance device as set forth in claim 1, wherein the 
output values are all or part of the emission, combustion noise, and fuel consumption, the 
emission is all or part of the amount of NOx in the exhaust gas, the concentration of smoke or 
amount of particulate, amount of hydrocarbons, and amoimt of CO, the compliance target 
value of the amount of NOx is an overall target value which is equal to a cumulative value 
when running in a test mode for evaluation of the emission, the cumulative value of the 
amount of NOx when running in the test mode is calculated, and processing is performed for 
improvement of the fuel consumption when there is leeway in the cumulative value of the 
amount of NOx calculated with respect to the overall target value. 
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36. (Original) An automatic compliance device as set forth in claim 35, wherein a 
compliance target value for NOx is set for each operating state for improvement of fiiel 
consumption and the processing for improvement of the fuel consumption is comprised of 
processing for increasing the compliance target value of NOx and advancing the fuel injection 
timing in each operating state for improvement of fuel consumption. 

37. (Original) An automatic compliance device as set forth in claim 36, wherein it 
is judged whether each output value satisfies the compliance target value each time 
processing for improvement of the fuel consimiption is performed and processing for 
improvement of fuel consumption is executed so long as each output value satisfies the 
compliance target value. 

38. (Original) An automatic compliance device as set forth in claim 36, wherein it 
is judged whether the fuel consumption has been improved each time processing for 
improvement of fuel consumption is performed and when it is judged at least a predetermined 
number of times that the fiiel consumption has not been improved much at all, the processing 
for improvement of fiiel consumption is stopped. 

39. (Currently Amended) An automatic compliance method comprising the steps 

of: 

determining a plurality of operating states for establishin g oompliunoe; 
compliance, each operating states being determined based on at least two parameters for 
which compliance is to be established: 

determining initial values of a plurality of parameters for control of engine 
operation for individual operating states for establishing compliance; 

determining compliance target values for the plurality of output values; 

determining adjustment sequences and adjustment directions of a plurality of 
parameters for reducing output values exceeding compliance target values; and 
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sequentially adjusting these parameters in accordance with the determined 



adjustment sequences in the determined adjustment directions. 

40. (Churently Amended) An automobile enabling onboard establishment of 
compliance provided with an automatic compliance device provided with compliant operating 
state determining means -device for determining a plurality of operating states for establishing 
complianco. compliance, each operating states being determined based on at least two 
parameters for which compliance is to be established, p arameter initial value determining 
fflems Klevice for determining initial values of a plurality of parameters for control of the 
engine operation for each operating state for establishment of compliance, compliance target 
value determining mews -device for determining compliance target values for the plurality of 
output values, and parameter complying means Kievice for determining adjustment sequences 
and adjustment directions of a plurality of parameters for reducing output values exceeding 
compliance target values and sequentially adjusting these parameters in accordance with the 
determined adjustment sequences in the determined adjustment directions. 

41. (Original) An automobile as set forth in claim 40, wherein said automatic 
compliance device is provided with a vehicle model for outputting output values of a vehicle 
when receiving as input parameters and wherein said paraineters are adjusted based on the 
output values of said vehicle model. 

42. (Original) An automobile as set forth in claim 40, wherein actual output values 
of the vehicle are measured and wherein said vehicle model is corrected based on the 
measured output values. 

43. (Original) An automobile as set forth in claim 40, wherein said vehicle model 




for realizing_an automatic compliance device as set forth in claim 1. 
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